Introduction
Argonne is developing the design for an advanced super pulsed-spallation neutron source called ASPUN that uses a fixed-field alternating-gradient accelerator as the proton source. ASPUN is intended to be the next generation in pulsed spallation neutron sources.
The spallation source concept was pioneered at ANL,1 an effort which has led to the successfully operating Intense Pulsed Neutron Source (IPNS).2 IPNS uses a 500-MeV rapid cycling synchrotron as the proton source. Beam is extracted at a 30-Hz rate onto a depleted uranium target in 100-nanosecond bunches to produce intense bursts of neutrons for solid state physics experiments. The IPNS accelerator routinely delivers greater than 12 pA of timed-averaged proton current on the uranium target. Newer, more powerful pulsed spallation sources are nearly ready to start operation. The Fig. 1 , a proposed site layout is shown in Fig. 2 , and a parameter list is given in Table I .
The basic conceptual design for the ASPUN FFAG assumes a 200-MeV injection energy. This energy was chosen to achieve the highest injection energy using an Alaverz linac structure with a relatively high shunt impedance. However, parameter studies with higher injection energies are still progressing and will be discussed later. Radial focusing designs based on the ideas of 'lead and WUstefeld7 are also under consideration. With the use of the higher fields possible with superconducting coils, the relative inefficiency due to the reversed fields in a radial focussing machine are tolerable from facility and economic considerations. A parameter list of a radial machine with the same injection and extraction energy and radius is given in Table III . have growth times that are much, much longer than the acceleration times. However, it is absolutely necessary to have a smooth wall vacuum chamber with low impedance contributions due to bumper magnets, diagnostic equipment etc. This is an area that needs to be studied in much more detail. However, all metal chambers can be used in an FFAG, since the magnets are dc excited. Also, the ferrite kicker extraction magnets are located only in the outer portion of chamber and through most of the acceleration cycle are shielded from the circulating beam. Computer programs to study orbit dynamics and the limits of beam stability in typical three-dimensional magnetic fields are also under study.11
Discussion
The design goals for the ASPUN FFAG are ambitious but there are reasons to believe that these goals are achievable. The problems of greatest concern are under study and technical solutions are evolving.
